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Vesicoureteral reﬂux (VUR) is the retrograde ﬂow of urine from
the bladder into the ureter. It may potentially cause pyelonephritis,
renal scarring, hypertension, and renal failure. The main goal in the
management of patients with VUR is the preservation of kidney
function byminimizing the risk of pyelonephritis, and in this regard
early diagnosis is crucial. Diagnosis is usually made by imaging
studies. Voiding cystourethrography (VCUG) remains the gold
standard because it provides a better demonstration of the grade of
VUR. Treatment for VUR includes conservative management and
surgical treatment.
2. Case report
An 8-month-old baby was brought to the emergency room (ER)
of our hospital with a complaint of intermittent high fever for the
past 2 days. The patient’s body temperature in the ER was 38.4C.
Laboratory data showed leukocytosis, elevated C-reactive protein,
and pyuria. He was admitted to the general ward with suspected
urinary tract infection. The patient had a history of laryngomalacia
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Urine routine examination showed pyuria. Urine culture revealed
the growth of Escherichia coli, which was sensitive to the ﬁrst
generation of cephalosporin. After admission, cephradine (200 mg/
Q, 6 hours/day) was administered intravenously. During hospitali-
zation, voiding cystourethrography (VCUG) revealed Grade III left
vesicoureteral reﬂux (VUR; Fig. 1A). The antibiotic treatment was
continued for 1 week, following which the patient’s body temper-
ature returned to normal. The patient was discharged in a stable
condition. Outpatient department follow-up was recommended.
Follow-up VCUG 3 months later revealed no left VUR (Fig. 1B).
3. Discussion
VUR is the retrograde ﬂow of urine from the bladder into the
ureter. It may potentially cause pyelonephritis, renal scarring, hy-
pertension, and renal failure. The exact prevalence of VUR is un-
known. However, the prevalence of VUR in normal children has
been estimated at 0.4e1.8%.1 Among infants prenatally identiﬁed by
ultrasonography to have hydronephrosis who were screened for
VUR, the prevalence was 16.2% (range: 7e35%).2 The incidence of
VUR is much higher among children with urinary tract infection.
The main goal in the management of patients with VUR is the
preservation of kidney function by minimizing the risk of pyelo-
nephritis. Early diagnosis in such patients is crucial. Diagnosis and
further management are usually made by imaging studies. The
imaging studies include VCUG, ultrasonography, and dimercapto-
succinic acid renal scanning. The grading system for VUR on VCUG
was well established by the International Reﬂux Study Commit-
teedTable 13 and Figs. 1e5. The VCUG remains the gold standard
investigation because it provides better demonstration of the grade
of VUR. Patients with higher grades of VUR present with higher
rates of renal scarring.
Treatment for VUR includes conservative management and
surgical treatment. The conservative treatment includes watchful
waiting, intermittent antibiotic prophylaxis or continuous antibi-
otic prophylaxis, and bladder rehabilitation in patients with lower
urinary tract dysfunction. Surgical management includes injection
of bulking agents and ureteral reimplantation. Ureteral re-
implantation can involve an open surgical technique,4 or a con-
ventional or robot-assisted laparoscopic approach.5e8an LLC. Open access under CC BY-NC-ND license.
Fig. 1. (A) Grade III left vesicoureteral reﬂux. (B) No left vesicoureteral reﬂux after antibiotic treatment.
Table 1
Grading system for vesicoureteral reﬂux on voiding cystourethrography, according
to the International Reﬂux Study Committee.3
Grade I Reﬂux does not reach the renal pelvis
Grade II Reﬂux reaches the renal pelvis; no dilatation of the collecting system
Grade III Mild or moderate dilatation of the ureter; moderate dilatation of
the collecting system
Grade IV Moderate dilatation of the ureter; moderate dilatation of the
collecting system
Grade V Gross dilatation and kinking of the ureter; marked dilatation
of the collecting system
Fig. 2. Grade I right vesicoureteral reﬂux.
Fig. 3. Grade II bilateral vesicoureteral reﬂux.
Fig. 4. Grade IV left vesicoureteral reﬂux.
Fig. 5. Grade V left vesicoureteral reﬂux and chronic cystitis.
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